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DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide hydrogen ion 
implantation method into a semiconductor or metal, in 
which an ion species of hydrogen is limited to one kind, 
and an ion implantation device by bringing an object 
substrate into contact with plasma, applying positive 
voltage to the object substrate and a susceptor, and 
implanting a hydrogen negative ion into the substrate. 
SOLUTION: Hydrogen gas is introduced into a plasma 
generating chamber 30. A first trigger circuit 45 turns on 
a first switch 40. High frequency voltage is applied to a 
facing electrode 32 and a susceptor electrode 31 , glow 
discharge is conducted between the electrodes, and 
hydrogen plasma is generated. When the first trigger 
circuit 45 turns off, the first switch 40 turns off, and 
plasma disappears. Electrons instantaneously loses 
energy, collision cross section area of electrons to 
hydrogen atoms is remarkably increased, collision of 
electrons against hydrogen is made easy, H- is 
produced, and density of H- is maximized between 

several 10 „ sec and 100 msec. After the first trigger circuit turns on, when a second trigger 
circuit 46 turns on, negative ions enter the inside of a wafer 58. 
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^riSMLTfeS^es — H : f-l'^->'H + «i*«*#lB*2 6 
^TX'JyKfil 8«rj|5. LfrL 2 -4*>H z 
+ »fl«tU»2 7^«SV>T, »fi#fHv?-*>.y H4K) 
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-f**4 3*^LTjE/W7X«W4 4©IE«fc:»Bi« 

V\> CC££^f^T'fe£o 12X^7^4 3(^2 so 
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[0 0 5 2] ?^^>^KSlslK4 7I3\ Jgl, S2h 
U*IhIB4 5. 4 6^030^^^— ^Hi^feo 

</^l/X«fc*>*7U*Oit»fcU-by#«ffi3 l x 
^x/ w 5 8 teiEO/ W7X«E*934n-rsS 2 X-T y 
f4 3%g<^yt7t5 6 *©*«H±WT<0£?Tfc 

[0 0 5 3] ^X^trtf +>;V3 0rtt**3?X* 

V (^;l/X5i'6±tf 0 4 8) tc-T^o ttAMC3 2. «f 
•fe^mfii3 l fc*H««flE*B34n«ti* 0 WSHl* 

10eVifi(0iBx*;l/f-St>o. CtltfH3©JB 

«i«*>4 9^o^9XvjjjOT«ffl-ea6*o 

[0 0 5 4] n 1 hy»HB4 5tf*:7 Cii^Ttf 9 5 
0) tfrZt. SlX^7f4 0m8o ^X^te 
iBWciqJfr-So *^UE« r F« t D^9X74>ORl Oe 
VlSOSx^;^l?(iS/i s ec^i£(ci« 

^x*;l/^«-jcas 0 x*;l/^-^fiV>t5afi^av^CD 

teaRSLS<ft* 0 HOfix*;l/*-tf^7k«»ftc 

tthy«HB4 5V4-7 5 0j:fto^lK|ft»6ftXiC± 

-«qh-£&s 0 ^XTg^^ftt^s^ii) 

— «maf^4W SlO/isec-lOOmsec 

[0 0 5 5] mi HJ*fHB4 5tf*7k4oW6* 
>i45$t?Offl, «fcO»*b<«, »PfBfiWttflBK: 
fiTT^ %1 hyj!fHB4 5«<*7 (5 1) LTfrB 

1 O/i s e cttl»<P6*>i:***TOIIBlclB2-hy/r 
0B4 6 (5 3) o *:/5 4mci±, S i S 
ffitC2 0-2 2 0 k V<0iEO/W7X«EftV^l/XWfc 

ai4o*"ti*o ^x/N-tijEo/WTxmEE^aiftp^ny 
^>o ftfiSsnT*x/N-ort»«iaE<*-eaA"r*o :/ 

7X7 5 7(OE*DB!>x;w5 8«fcH*fWt?, 

[0 0 5 6] ♦ CfcJfcono^X^jftff (£5±tf 9 
4 8) *frV\ 7 P 7X7^4^±^ cn^fllt^ 
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13 

*VH~ £9x/\-lc£A*r&o 
[0 0 5 7] CVmmmT+ltX^v^A 0. 4 3£L 

x-r i%, lit)jiLJiffiSte&Hz-i okHz^-een 
CO 0 5 8] i /7Xv^ty/t7 

[0 0 5 9] CCTtt*JBJgaBjEO*«*fflt^ft3ycn 

^to*T , >x^\-k:iEO/W7 r X«E*B]*D'rSo 
[00 6 0] KM) 2 (x*;I/4*-:7 -< /I/* fc: J: r> X 

^ISS^FA^^M (NBI: Neutral Beam Injection) Jl7j< 

(11) r-r*>BLL*J EJIIJB=» 7^t-^Xt 
HltKpp 4 8 6-4 9 2 ^XvSrtfc*JR^fX*»A 

[0 0 6 1] ^XTfti, ffiifK^oT. « 1 X^X 
»te«»E*»rr*K:«fct>"t\ & l 0 #9X<D8ft(9S§^ 

tlfctt 1 0 e ViS^Hx^;^'-!?^ 2 X^Xv 

[0 0 6 2] ^2 77X>IIC^ leV-0. leV 
8*Offix*;I/4?-«?*£< *tr^9X^#flfej«*h 

[0 0 6 3] H4JC|t»0!l2*±O«f*Wte:S-ro x* 
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"^Mo ^7Xvf 6 lttSXAP, 3ffX»an 

2^:ilD7^5^>hmai6 5tCg3^^n§o 7-<^* 
yh6 4i^7XTf6 10BICH:7-*M6 6, JB 
lWyf6 7tf8«Sh« e 7^7^>h6 4tt4D« 

ttmnttttati*** ^i^^x-?! 6 i^gtc 

[0 0 6 4] X^X^g6 1 O^Hffk:ISS(3D9ft:ff 6 
«ftt$6 9OH0fcai 0#9X— l 0 0 #9X8X4) 

aaw^-fSo cog^ei(7)gi^, s^x*/i/:p— 

Oa^il^^tSCfc^T^ftl^o ffix^;l/=p — CD'S 

[0 0 6 5] 77XT|6 1 te®{«$6 9lc£oT±T 
Xv^jg-f £gp#T*&£ 0 5B 1 ^7X^16 8 fcn? 

"R6rttji-f*>*flfe*r«»»-e**. S2X7X 

Vf7 0Wo CClCf£9XM-7 2^ttBUrc-9"-fe 
y#7 3*^5e W#7 3li^7h7 4*^L^ 
SPEI8Sfcoa*^ 0 7 h 7 4 2 X-Y *y ^ 7 6 . 
jE;W7XtB7 7to4tfiS 0 *>r^>^iSSl5lK7 
8\C&-z>Tm 1 X-fy^-6 7. *2^7f7 6ttH3 
0*5*#^^>^fcC6oT/<;I/X»tc:HBB"rs 0 
[0 0 6 6] iE/^TXmff«S i ^x/N-'MD&Eft 
ykmO&Xfc-ZlZ&^Tmmc&tbZo 20keV~2 
2 0 k e VOttlOftXaSfct****^. **f5> 
?tm®R7 81**4 <y*7 6%*z/*7TZ 0 X-Y-* 
f 76 3^ BJ t fc £ £ 9 x/n - f£ jEttEic ;^7X?ti5 
frS**A>f ^Sft* 0 jEtfDfe&X^ 

^iSATtSo ^ffii07 p 7XvTfe^^P,H^ 

[0 0 6 7] X7XTI6 1 OT**W»Ctt, 

*J:5ftEJ»Jfc4oTt^.- BW«5linT#X^8B»* 
L^^fi^^r X5 Xv^O ^Affile EIS i; &«> § ftffl 

[0 0 6 8] *O»ft*43fcc0J:5T**o **#X*35f 
?n7-«l^C^ 0 CftlCcfcoTtfXtfX^X^ 

^cgj^^n^o cox^xv^iE-r^> s ^ftjg 

«W*<H^*>»5Mk^ 0 B^x 
*>U*— ttK< T 1 0 e Vlgfeg§ 0 iSiioa^T'fe 

[0 0 6 9] m&W6 9tfft«W|B (St+#9X--g 
#9X) tfJBK S2y7X"7l6 8, 7 0O*fft*:fe 
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1 eV«T) tt*{M6 90WlB«ilt)SK(t«C£:# 
[0 0 7 0] ^2/7X717 OfcttffixiM/^r--©* 

•>xa-7 2> tMrX#7 3 fciEO/^ 7^*^*91*0 
[0 0 7 1] *JWM2TU\ » 1 y7XTS6 8£<D* 

2 ^XVfi 7 OlCfczkgttf 
S 2 ^Xvi 7 0 

Tfc£l/\, 20 

[0 0 7 2] \E;UTXtf*y 5 6t'fe§i:f')xA- 
ti]E^^>tc$e^nT^S*^n(±Mb3£^*V^ IE 

i5^T> ^ji/n-7 2£jE«BE£^/l'Xft£ffl*n'rSo ' 
[0 0 7 3] [HSS0U3 (x^;l/^-^^;l/^tc<fc^T 

X^»«*ff**^«57 l fcttJMfc. /7X-716 1 
^)4 > IIM!«K:WI— ^riRl«lftir^fc*^«58 l-84*R 
tt*o IHW»firt-**^aE58 1 x 8 2IHi:*AJKS 
8 3, 8 4IHIC— ^iftfclft^daWMB^r^o C 

m#&& 9 T*SO*W8E7 1 &axX«*§££/sE'r 

[0 0 7 4] (ECR/7X7gi)] H 

4, H5fc«ft:7^*>hX5X^»BTfcofc;&^ B 
6JCS"rfcOa:E C RW^nK^7X-7git*gS 0 

[0 0 7 5] 7^ho>8 5"P»4LrcV^*Di88 

7(i2gjgS8 6^ett^o ^-r^niss utmnfcm 
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8 8£rj§9> X^X^M8 9 KlZfiX AP O^Lft 

T^x^x^xvicae-rso x^xvgs 9<d«be 

li3^;b9 0tfKISn5, 3-01/9 0teX^X^8 
9^^X7 9 nc«£«J§9 2*&rz>o m^tin 

«<Dtt*»iR (ECR) tfgll*. fCT^XTfl 
^iS<65o X7Xvi8 9©rtfiK<:. -9-trX*9 3£ 

9 1 i:^XA-9 4 0iB^g»t5o A-T^97 > 
IE^>r7^«ail9 8*<*-bX#9 3fc««*ft*o 
^>^HSlH]K9 9#X-f ^9 7*H«B»U:MBB-r 

s Q *>*7o*^^>^iBi3K:^'r€)Oi:rai;"r?fe 

So 

[0 0 7 6] 7y*hay8 5*^;l/7B»«o X^ 

xv^ntcjcuT^fl-rso x^XT^?B^rc«<oa 

-f*V«flEO±*te*fc*T*x/N~ 9 4 £«J-*rX* 9 

h- # s i ^x/N-tcitA^nSo ±m^^x^\cm 
So -ffla<oft^*>u^»ftLai^6H«»iit^ 

So 

[0 0 7 7] mt&m 51 H 7 jtftW 5 *^-To -b 
feSo ^^*A?flffl^<y^fflft>r*>KfcrDV^TttffO 

d2)si5gei x j±»h % asm** 8uwc. sjnm 

Slf7y*ft>T^>5l^aiLWftj Proc. BEA 
MS 1 9 9 5 TOKYO, ppl 91-1 94 
[0 0 7 8] X9X^fife«S 1 0 0 rtO±**Ctt**tt 
H01 aWRtt&tl*. MOl^i 
ttttfflfcl 0 2*«T>MBfc5ie(B*tu ft/WTXS 
«1 0 3(Ctttt$tl«. #AAP 1 0 4«p6HW*rxW 

«*a<*ns e ^7Xv4sii oortspfc(ia^->o 

iSJiffi^/H 0 StflSBStiSo 0 5 

-Wv 7 fy«7^7 1 07,8l^yf 108 

*»r?aiH««*i 0 9fcaaasfts o sss&mign o 

Ti^So ^7X^S«Sl0 0O"RFlcH:, It-bX* 1 

i o, ^x/n- i i ijWft»&n*o Mi i 2tt»»«i 

l l 3*aoTJ«McM-r*. Ml l 2, IMrX* l 
1 0. ^xa-i l Hi % g2X^«yf 1 14. lE/Vf 
7Xigl 1 5JC«3RStlSo JE/^ZXti^l 1 5 
(i. 2 0 k e V — 2 2 0 k e V^<2;&DiIx*/l/4^— £ 
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K S2X^7f 108, 1 1 4&m3<D&5%:$^^ 

[0079] ^xtms i o oommc*-7> i 
i 7^fcs e cortSPfc-feS'SixC s i i 8ft^iRS«n 

fctfTSSp 1 1 7 0±^(i/^y^OV^Tfe 

o/^ysfcaso/X/i/ 1 2 1 (i^-y^y MOl ©TS 
te!q|^oTR»&n*o 1 9tc£oTC s^:*P 

7 n o i o*ffifc{*»-r*o ^x-rs^i i o o 10 

[0 0 8 0] 1 0 lttt300V-800V 
SSOft«E^EP*nSnTV^ 0 1 7 0*6* 

5/*A**tf£i;*— y-y M01 lctt»LTV»*o ^ 
^X^SEJSM 1 0 OJcT/l/drvA r. ^/yxe^i: 

&o BlX^fyf 1 0 8*HUiBHift3^;l/l 0 5 fcS 20 

TfcTOUK^fcSfcoT«l«-*fr&* il^tfx (X 
e+H) 0^7X7tft«Sh5o X5X-7k^50li 

[008 1] * — y-y H01 8U&D£ttT 
^5fr6iI^;tfX©3%^Ste;tfX<9jE'l':a-J', 0Ua.fcf 

x e + 1 e>ns„ ^siitf 

;bXW;Q:S^«*S<Oit^fc^XM- 1 l l *iE«ff fC'S 
[0 0 8 2] iKJaifr&S'fsM 0 5tcii-T^ii5ilKT-S 

©fc#t£x/>-£lE©/W7XSff*epinrr£c:fcfc: 
J: oT55b* «fc < ft-f * ^x/N-^Xt 5«, 
[0 0 8 3] C©;££li, ITS i S*g±cpC s^V-tt 

s < a xsnfc c s l&w- ntffc e»^v> t v> 3 n 

T'fiJ.^SSo 8tm*7»iH (0 3 <9 5 1) 
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[0084] m8ic^mic^o^mn^^>^s is 
?LftMfr& s i *wiblt* s o i m&*vm+&fm 

<tLS i 0 2 K«flF« (Do ^tTK^m-Y^-^iSA 
L> tfnv'v^ V^LStif^rit-r -5 (2) . ; f 

8rr* (3) o Unas isffi^tet)^to-ar5 (4) o. 

STSg 1 S«*«»r-rs (5) o «S*WlTf 
« (6) o C^LTSOIl«^St5. 
[0 0 8 5] 

rami©***] mmw%z<DMmc7km 

T'&5 0 ±fB©S«lcIE©7Vl>X/W7XaEE£jg#§W 

[0 0 8 6] «e.»c^X-=?^#e«r^WWfc*>/ 
* 7 *7JBIHk:»Rfc:jE<0/ W 7 X^;l/X^rEPiiD 
"T o V&DWBMK «fc 5 S«iM&&tf / <;l/X> W 7 

[0®©fBSm^ttt^] 

[01] 8£5fe^J»cA^S7kSRiE-1'*>*S i ^x/n-K 
[02] i!5iliSfft®li: t toT7jc^7 p 5X*v^fieu, ilf 

xaE^eniDLs i >7x^-fc7j<^ft'i'*>%aA-r5 
0. 

[03] H2©iSl©StflSff!)£*lr v r, ^5illSmtl^« 

^•r^^-r 5 ^x/N-tciEo/WTxmE^EnJiD 

f ^ S ^<7"?r^-r^/l'Xjfii^0 c , 

[04] ECR^x^&zm^mwmmmczizi- 
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^T8r®0o 






4 D ^ 1 r v 73 IEIEj 


[08] **ft^*>*S !«SfcaAUT*J|{0*?L 




4 O ^ £ r l J 73 LHl£a 


S l*ft»T, ^7L«lfr6S i«MXI 
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O 4 ✓ 


4 73AAP 
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9 1 7^Xv 
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